FOOD & MACHINERY

DOI:10.13652/j.spjx.1003.5788.2022.90146

HISHBETH BE 208 1 2022F 7 A | RS

o0 = 49 0 A 4 300 7 57 3 XU B
XU 90 Jo %% R BY 5 i

Effect of microbial nitrosation inhibitors on the formation
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Abstract: Objective: To study the effects of microbial nitrification
inhibitors on the formation and changes of flavors in air-dried sau-
sages. Methods: Four groups of air-dried sausages were designed:
MNI group: 0.05% of microbial nitrosation inhibitors ( MNI)
were added; MNIP group: 0.05% MNI and an inoculation of
PRO-MIX5 commercial starter (Staphylococcus xylose, Lacto-
bacillus sake, and L. plantarum) were added; FBFAP group:
fermented beef flavorings and compound antioxidants were
added, and the sausages were inoculated with the PRO-MIX5
commercial starter; and CK group: blank control (CK). The fla-
vor of air-dried sausages was determined by an amino acid analy-
zer, Heracles iii ultra-fast gas phase electronic nose, electronic
tongue and gas chromatography-mass spectrometry (GC-MS).
Results: Glutamate, alanine. taurine and carnosine are the
primary free amino acids in the four groups of air-dried sausages.
The addition of MNIP promoted the production of fresh amino
acids and increased the total amount of free amino acids. Gluta-
mate and alanine, two umami and sweet amino acids, contributed
the most to the taste of air-dried sausages, and the four groups of
air-dried sausages were primarily umami and sweet. There were
differences in flavor and taste among the four groups. The elec-
tronic nose and electronic tongue principal component analysis
(PCA) could distinguish between them. The flavors and taste of
the MNI and MNIP groups were similar, and the taste of FBFAP
group and CK were similar. The addition of MNI and MNIP im-
proved the umami of air-dried sausage and reduced its saltiness
and bitterness. Ethyl hexanoate and ethyl isovalerate were the
characteristic flavors of the MNIP group. Linalool was the char-

acteristic flavor of the MNI group, while decanal and ethyl

isovalerate were the characteristic flavors of the FBFAP group.
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Conclusion; The addition of MNI alone or the synergistic effect of
MNI and PRO-MIX5 promotes the formation of {lavor in the air-
dried sausages, indicating that MNI shows great promise at pro-
moting the formation of flavor in air-dried sausages.

Keywords: air-dried sausage; microbial nitrosation inhibitors;

electronic nose; electronic tongue; free amino acids; flavors
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Table 1 Process parameters of air-dried sausage
o T ] iR/ C RH/% R / %
g il 4 / /
3 30 90 100
B 1R 14~16 78 90
B 2 K 14~16 76 90
BB 3 K 14~16 74 90
I 4~T K 14~16 72 80
R 8~9 K 14~16 75 70
B 10~11 K 14~16 80 70
N 12 R 14~16 85 60
JREE 13 R 14~16 80 60
SR 14~15 K 14~16 75 70
A 16~20 K 14~16 80 60
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Figure 1  PCA analysis of volatile flavor substances in
air-dried sausage products based on gas phase

electronic nose detection
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Figure 2 PCA and effective taste index analysis of air-dried sausage based on electronic tongue
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Table 2 Free amino acid composition of 4 groups of air-dried sausages
AR/ (10 2mg » g NI
BT
CK MNI MNIP FBFAP
TN R 20.02540.087 27.88940.1414 26.24840.398¢ 18.644+0.2042
AR 54.83640.113¢ 42.344+0.126° 41.354+0.145% 51.9014+0.086¢
AP B 23.08820.0494 15.917+0.087* 17.424+0.103° 22.65040.151¢
55t R 35.41140.2004 30.47440.257" 28.06224-0.055° 32.84624-0.091°
SRR 73.537+0.206¢ 69.68240.158" 67.17240.075¢ 66.94040.203"
AN R 34.24740.117¢ 33.7624-0.184" 32.8244-0.100° 34,458 40.105¢
05 R 3.738+0.111% 6.14140.1224 4.546+0.158" 5.624+0.106¢
AR 35.80540.173b 38.49840.155¢ 45,25140.128¢ 27.45240.231°
RE&H IR 8.714+0.170" 15.7484+0.1304 14.89940.090¢ 7.364+0.060°
225 R 13.61040.0804 10.77740.210° 12.86040.100¢ 10.34340.090%
BREIR 388.204720.168>  404.4647-0.319¢  464.72824-0.398¢  382.38974-0.257°
H&ER 60.08724-0.071¢ 44.13940.121° 45.26140.091° 66.3814-0.115¢
NER 180.358+0.1564 134.385+0.180°" 127.495+0.169¢ 177.25540.130¢
ik A R 0.84040.070° 5.095+0.090¢ 3.46440.055" 0.845-+0.031%
HEE-N. 23.00840.085¢ 17.73440.110* 25.9254-0.100¢ 19.74740.117"
K &R 3.29440.176> 12.823+0.1394 11.922+0.151¢ 2.92440.065°
i 2 R 9.76940.195° 28.907+0.176¢ 30.64040.2104 26.44740.230"
PR 2 H R 12.034740.016" 13.55340.034¢ 12.09140.08° 12.05840.010%
LR 109.79240.068*  116.73240.084¢  112.151£0.096¢ 110.243+0.093"
W L Bk 0.055+0.005% 0.18140.010" 0.08840.013¢ 0.44040.027¢
K& 0.919+0.088* 11.06640.0554 5.24840.045° 7.86740.125¢
BN &R 17.73440.106¢ 7.69840.170* 12.90040.085¢ 11.60540.145"
B AL T MR 0.007£0.002¢ 0.063£0.016¢ 0.359£0.060° 0.175+0.025"
y BETR 33.74240.142¢ 5.05740.165° 20.10340.055¢ 14.87240.135°

881.7480.237¢
3.936+0.075"
280.690+1.010¢
687.880+0.650"
1 060.000£0.470°¢

B 2 028.570+2.120¢
S IR 53 396.91840.040"
M4y 283.850+0.575¢
TR B4 287.804+1.0864

744.45340.200°
1.26420.055*
264.710+1.230°
674.070+0.860"
900.060240.300%

1 838.840+£2.380%
420.213£0.194¢
246.098+0.819°
272.470+1.424°

904.01040.1654
4.035+0.085"
262.880+1.030"
737.190+1.1504

1 070.990+0.160¢
2 071.060+2.290¢
479.628+0.4814
242.505+0.743%
277.944+0.936¢

806.061+0.181"
3.907+0.091°
260.520+£1.170%
693.69011.080¢
967.230+0.440"
1921.440+2.690°
389.753+£0.316%
299.069+0.761¢
265.387+£1.180%

T FRER AR 2 57 B3 (P<0.05),
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Table 3 Taste characteristics and TAV values of free amino acids in 4 groups of air-dried sausages
BE/ TAV {4
PRIERAAE R ,
(107 2mg+g 1) CK MNI MNIP FBFAP

REHER 100 0.09 0.16 0.15 0.07

R+ BREAEMR 30 12.94 13.48 15.49 12.75
N 13.03 13.64 15.64 12.82
TR 260 0.08 0.11 0.10 0.07
2 @R 150 0.09 0.07 0.09 0.07
Ham 130 0.46 0.34 0.35 0.51

Ak (+)
WHE R 60 3.01 2.24 2.12 2.95
i 2 R 300 0.03 0.10 0.10 0.09
/N 3.67 2.85 2.76 3.69
R R 40 1.37 1.06 1.03 1.30
HAM 30 0.77 0.53 0.58 0.76
5oL R 90 0.39 0.34 0.31 0.36
SRR 190 0.39 0.37 0.35 0.35
EE A 90 0.38 0.38 0.36 0.38

k(=) AEmR 90 0.04 0.07 0.05 0.06
= R 50 0.72 0.77 0.91 0.55
ik 5 R 260 0.00 0.02 0.01 0.00
HA TR 20 1.15 0.89 1.30 0.99
AR 50 0.07 0.26 0.24 0.06
N 5.28 4.67 5.15 4.81

Y LA v 1 i A 2 W5 A2 5 Wk B2 R X DPPH A f 5 AR 4
FI A R I TS R AE P, Nehal 20 ff 95 & 31,
FLER T A B A 2 0 B B AR T BB AR ROR
S MR A G, 13 -3 H A vk AR
T RS R L ORI R RS 4 KT e R
i, FoE MINT 41 F1 MINTP 40 o i) %o o R e B i
IE BB L E T B R GE b RGCT v B L R B RN R B A S
FH ML AR . A AT RIS R
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LR T A % R T A I I TR Ak N DY R A A AR TR
TER P REK A T He Tt S 1k s A 2 e B P . CK i
Ze i B R T HA 3 AN A3 4] (P <C0.05) , FBFAP
HIRZ , MNT 4 F1 MNIP 4 PR 289 it i 22 F AN %

Lin %7 55 22 W, 7L R B AR 305 7 26 1 W R A ML R 7 IR
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2.5.4 FEEWIE BEE4ARNTH & EREESHE
KoMk KU I, LA 40 FPEE2S . FBFAP 41 24
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AW . 6 MINT 41 F1 MNIP 20 5 R 46 - B AR MINT,
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2.5.5 ZRIALEWA  PWAEKREEDRE B SIE B IR AAL
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Table 4 Relative mass concentration of volatile flavor substances in 4 groups of air-dried sausage products

pg/kg
oG W) 2 Fr CK MNI MNIP FBFAP
A 233.214-0.244 110.024-1.13¢ 159.2741.77° 224.99742.07¢
R 184.3641.38° 87.131.50° 91.1840.67" 183.362.38¢
a3l & H-2K 2 1 49.3040.34¢ 17.98+1.47¢ 22.94+0.53b 59.1041.684
+ g 41.66+0.21° — — 70.94+0.05"
A7 FEHE 22.17£1.70 21.20+0.18 21.04+0.59 —
2R -2- 15.084-0.44" 144.0142.68¢ 138.5442.10¢ 2.4274-0.04°
EE 1.2140.04* 703.20+1.01¢ 508.5341.25" 0.824-0.02°
. S 1.30£0.26° 9.6340.09¢ 8.04%0.11° 20.23+0.214
R RR-2.4-F — 13.9140.74 13.16+0.23 —
J -2, 4- B U I — 16.3840.53" 14.0240.33% —
S -2- 3% I - 11.30+0.41 11.174+0.15 —
-2, 4-38 IR — 46.44+0.85% 54.0240.03" —
2~ — I — 52.4640.23% 54.5841.19" —
R -2 B T — 113.12+1.86° 87.1942.61¢ —
1E — 176.44+1.43° 161.89+0.56% —
/N 548.294-2.230 1523.2146.47¢ 1345.5742.45¢ 561.8742.13"
L 1 480.82+2.26° 3019.90+17.10¢ 2 062.16+15.46° 1 702.03+10.10"
SR 142.58+1.80¢ 73.960.01° 94,49+2.28b 124.75+2.86¢
K 119.89+0.59¢ 52.05+0.27% 61.32+1.18" 113.71+2.85¢
2,3-T B 104.674-0.61° — — 139.9540.07°
N 103.9540.59" — 47.0940.19° —
A 61.744-0.39" 56.0741.41% 65.9640.68¢ 86.49+1.314
| o e 40.260.10" — — 27.3640.46*
1-+ N bl 40.154+0.11° 28.4040.45% 41.9240.62¢ 39.454021"
3TN BE 34.3140.34¢ 0.7140.00% 1.0840.04% 6.4040.24"
3- F o ik 7Y e 31.78+0.634 5.3040.25° 9.247+0.05" 26.84+1.18¢
L S S 30.61+0.91° 38.23+0.814 34.48+0.06¢ 14.4440.29%
7 7.2840.15¢ 4.084-0.05" 3.264-0.06% 4.2440.10°
1E PR 5.1340.31% 81.3240.49¢ 53.0040.61" —
-3 45 -3- 2.902420.09° 197.554-0.73¢ 159.1040.80° 3.914:0.06°
05 R - 48.3140.22 - —
1-% - 105.30+1.07" 70.0540.10° —
1T - 5.2140.10° 3.3840.06* —
1.4 T — 8.754:0.10% - 18.10220.00"
2,6~ k-4 Pe g - 158.0740.30" 114.49+1.20° —
Vo%: ] 3V - 24.160.10* 663.99+3.86" —
/it 2 206.08+£2.72¢ 3907.35415.169 3 485.004-15.64° 2 307.68219.01"
X P i T 7 56.8742.70¢ 43.66+0.68" 39.894-0.49% 74.3941.81¢
/Nt 56.87£2.70° 43.664-0.68" 39.8940.49° 74.3941.814
3R k-2-T il 575.6240.52¢ 1375.09£18.92¢ 1 618.1842.89¢ 1046.49+4.33"
W2 1-E 3T — 42.1040.11 - —
/Nt 575.624-0.52% 1421.19419.04¢ 1618.184£2.894 1046.4944,33b
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it TR 1 328.09+22,55¢ 887.46+6.98" 847.44+4.65° 1099.90+10.79¢
ECR 1028.61+£8.21" 1126.7814.89¢  1128.26410.19¢ 1 001.3340.32°
¥R 558.7246.964 546.4240.39¢ 516.4542.46" 461.1540.19°
T 465.0543.79° 265.93+5.75° 267.70+0.17° 341.3844.64"
A-H 3 259.3541.72¢ 10.05400.09° 11.67+0.31° 45.74+1.45°
SR 204.90+0.68¢ 103.5341.56° 173.3840.46" 331.00+6.72¢
1E %R 65.76E3.41° 72.1440.12b 87.71+1.40° 75.78£1.50°
3-C IR 55.6240.109 46.97+0.09* 53.7940.42¢ 50.8940.03"
7 TR 44,0041.52° 24.9140.27¢ 25.9140.06* 46.24+1.31°¢
AR 17.7940.33¢ 5.6040.08" 1.9140.052 6.0340.02¢
TR 12.54+0.25¢ 10.96+0.22° 6.52+0.08° 14.324+1.164
L7y 8.4940.09¢ 3.8940.08" 3.4240.21% 8.3140.17¢
9-Z4 IR R 6.38+0.12¢ 5.76+0.15° 6.2240.01¢ 3.16+0.15°
b R 5.3940.10° 3.5440.14° 3.4440.14° —

3 R 3.15+0.10° 2.34+0.172 3.24+0.11° 3.2140.10°
KR - 18.0240.57 — —
/it 4027.18+75.82¢ 3 134.31+30.07* 3 137.06+9.75% 3 488.45+27.86"
X - 38.45+1.30¢ 3.5840.36¢ 3.9440.06° 35.38+0.43"
Mt 38.45+1.30¢ 3.58+0.36% 3.94+0.06% 35.3840.43b
R LR 779.42+2.314 756.888.48¢ 619.2849.00" 522.8140.62¢
c R s 670.00£0.56° 903.36£2.95¢ 980.98 43,384 832.3943.61"
TR TS 659.5540.57" — — 214.0240.14°
1E C R Z B 468.4340.38% 798.22+1.06¢ 875.3541.994 531.5940.81"
¥ 1R H i 466.5240.67° 851.48+10.38¢ 638.7543.05" 958.25+2.30¢
LI T 432.06+0.82¢ — 380.89+0.65¢ 404.28+3.69"
TR 228.28+0.044 197.02+0.74% 206.20+1.41¢ 202.11+0.67"
3R NR LT 209.94+1.64 — — -
SRR iR 136.34£2.70° — 150.69+0.18" 292.5146.03¢
LR P g 127.374£1.60° 252.5244.23¢ 246.2844.62¢ 114,283,470
y- T g 92.610.47" 46.67+1.08" 43.03240.337 94.73+1.23b
WM TR 47.2840.26° 26.87+0.65° 26.780.34" 43.8240.19°
BRI 21 42.3140.46° 25.56+0.46% 30.2540.19% 50.7441.014
T 12 % i 26.6340.37" — — 21.9540.742
W2 R 22.7140.21¢ 9.1040.47° 6.664-0.21% 61.2240.69¢
i R 2 £ iR 22.57+0.04b — - 19.834-0.44%
AR R TR 17.2140.41° — 7.53+0.16° —
WAL T MR 16.3940.50¢ 7.3840.06" 6.60+0.174 15.54+0.23¢
R S BR 16.76+0.68" 11.19+0.25¢ 18.77+0.52¢ 43.8740.954
| —R & T 14.87+0.22¢ 4.59+0.13> 3.34+0.07¢ 16.67+0.404
o BRI i 14.65+0.340 - — 0.3240.01%
B P i 12.4640.23 — — 12.4140.36
C R 57 I IR 10.82+0.16* — 21.1240.30" 10.6540.24*
FEAH IR 2 R 10.03+0.75¢ 13.4640.44° 10.46+0.22¢ 10.2840.21¢
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2k 4
b & W 4 Bk CK MNI MNIP FBFAP
T YR 2B 9.4340.38° 4.67+0.32¢ 6.14+0.02° 12.2240.224
TR 5 TR 10.4040.90® 5.64+0.17° — 23.1740.23¢
LR 5 I 4.834+0.08" 1.84240.03% 5.6940.01¢ 10.3940.304
W R 2 TR 3.4740.11¢ 1.81£0.01° 2.5740.10° —
itk R F ik 2.0040.01% 84.96+0.30" 92.35+1.20¢ —
NN — 515.93+2.78 — —
BARTHR 5T - 8.46+0.25° 8.030.01° —
T 17 3% N g — 10.3140.29 10.4640.22 —
fide KRR — 4.024:0.01° 2.5474-0.04° —
T T NS — 12.2340.13¢ 12.3124:0.25° 20.5140.18"
-9~ VU ik 4 £, R T - 1.1040.03 - —
3-F 4 L 7 R Y R - 0.1740.01° 0.2740.01° 0.690.02¢
K e R H i — 11.2640.24% 15.047-0.24" 21.041.06°
2-HEL TR R - — 36.78+0.08" 54.0341.87"
T2 H g - - — 71.4740.48
R B iR - - - 4.1440.03
/N 4 575.7041.08" 4566.69429.56" 4 465.154+4.57% 4721.95418.62¢
e By - - - 17.4140.39
/NiF - - - 17.4140.39
2,3,5-= W S gk 91.7240.74¢ 14.1040.03° 37.5241.88b 266.3543.474
2.,6- F Bk 56.9540.80" — — 50.72+1.27¢
2- 2, Tk Fi- 2158 W b 26.2740.80" — — 25.71+0.44°
2R I e ms 13.16+0.50" 2.93+0.05° 2.46+0.05° 11.01+2.51°
2- H S nif s 9.9740.32° — — 13.49+0.22b
2.3,5,6- P H JL ik 9.4240.12% 12.8740.26" 19.3740.01¢ 99.3641.264
3-F L[ — 1.53+0.04b 0.72740.00° 2.81+0.03¢
S — 3.11+0.09" 2.5740.10° —
2., 5- R B gk - - - 30.0040.46
it 207.50£0.17¢ 34.5540.33" 62.63+£1.91" 501.4549.67¢

T TR R RN 25 7 B 3 (P <<0.05)

e CK 4k Z  MNT 41 1 MINTP 84, 5 3%
WA, B2 b T R B X W e ) I A A g X S L A R S
) GA& OB A R WO 19 4 i AU T RE R BUX Bk S W 1Y
TE 180 6 i+ AR 56 F L B o I A ML 1 7 3 — 2B IR A
2.6 RMTBERREZERKEHR OAV E

mES AL AR F A 13 F#ELELEYN
OAV=>1, 43N 12 f-3- 5 B B L 2022 s 5 L I
O B R -2, 4T IR E IR OBR . IEC
TR Z WG RIRZ B TR W B IR 2 B A S5 IR R 2 R 2
T M & WSO B SRR PR . MINT 4 F MNP 49 1 i 3¢
(1-3F-3-FD) OAV (B (B0 R 30-2-F I S L 1E O L %%
B2, 4T M IEFER OAV HiE & F CK

20, AR A MNT Fit MNIP 45 F F KT 2 4 5 i
WER Y A S0k . IE O R & TR AR IR £ s AE MINIP 41
Y OAV i i A, XF 2 41 Kk 2 Tk B K, O A B AN 7
MNI 4 ity B OAV>>1, 356 B 5 48 i & MINT 40 1 45
TERCBR 9 . 3% B ST L BR £ g 7E FBFAP 41+ 1Y
OAV>1, Him K FH A 3 4, Ul B 28 B A1 5 0 R & TR 2
FBFAP 24 HHAE KUK P B . S B 5 0 BR A 4 4L KT Jig vh
AT 35 A o (H P T R R L X 4 AR Y
KB TTHRR K.
3 ik

FI TR, T B R T 2 x4 4 KT g Y 4 R AR
B YREERIAT T 20T, G5SR4 AR T B i XU A
R R TR . ELAEK W B X A M LR S L e
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Table 5 OAYV value of volatile flavor substances in 4 groups of air-dried sausage products
wamam i SR OAV 1
pg s kg™ CK MNI MNIP FBFAP
pay S 52000 VP A AR RN IR S R 0.028 477 0.058 0745 0.039 657 0.032 731
5 300 SR 22 A ORI B 0.475 278 0.246 539 0.314 971 0.415 832
R E 1100 HHMES 0.108 991 0.047 322 0.055 744 0.103 375
Ep 500 RE IR T E R A 0.061 218 0.076 455 0.068 967 0.028 885
R¥s)
2 i 20 000 T4 05 &Sk 0.000 364 0.000 204 0.000 163 0.000 212
13 473 1 B 2.902 145 197.553 269  159.099 500 3.913 059
J5 R B 6 AR T FEE &K / 8.051 414 / /
1-J8 e 4000 A AR AR / 0.026 325 0.017 512 /
ETE 500 AWAMK / 0.010 410 0.006 766 /
2 350 PR R I B 5T AR 0.666 309 0.314 355 0.455 050 0.642 833
| e 300 R M SRS T ES 0.138 852 / / 0.236 474
2 -2 s 3 HPRZSAF SRR € BRI 7 1 10 I 5.027 315 48.002 755 46.181 003 0.806 650
R
IE 5 A M BR FE RE RO R IR 0.241 197  140.639 342 101.706 547 0.164 818
24T 0.10 RS U B A A B R 12.973 730 96.256 665 80.359 840  202.250 846
BUL AR NS F ()5 )
K2, 4-T 5wt 0.09  JRJIT W , B BE | 15 75 bk / 154.547 038 146.253 739 /
IE i 0.7 NRUFF RERA L AR IR / 252,060 514 231.265 137 /
3-FRIE-2- TR 8 000 B 0.071 952 0.172 386 0.202 272 0.130 812
R LT 40 FABL 22 i B 1 T R 19.485 549 18.921 938 15.481 891 13.820 142
1E O R 2 1 1 KRR 468.432 524 798.216 283 875.346 998  531.591 928
R LR 5 SRS 86.412 527 / 76.178 605 80.856 098
T 1 ISk 228.279 064  197.023 071  206.200 680  202.107 002
- T MR 20 000 i3IS 0.004 630 0.002 334 0.002 152 0.004 736
BEIR 2.1 2.2 WEHHFSKE 19.229 801  11.617 480 13.748 114 23.061 689
SRR LB 0.01 FKPIFFEH FHEMNFESMBREISE 1 675.603 336 1 118.800 385 1 876.817 946 4 387.497 362
ECR 10 000 TRk 0.102 861 0.112 678 0.112 826 0.100 133
FiR 3000 SO L 0.174 018 0.182 141 0.172 150 0.153 717
TR
T 1000 HA ol B I 9 A< vk 0.465 053 0.265 933 0.267 703 0.341 382
B2 R 2190 LA M 1 A R 0.030 029 0.032 941 0.040 049 0.034 601
ST} 50 HLA AL A R 0.880 002 0.498 157 0.518 236 0.924 731
T2 3000 A REESR 0.004 179 0.003 652 0.002 173 0.004 773
T I 80 SEMEIRR AL IR 0.164 560 0.036 642 0.030 688 0.137 572

S i A 440 ) 590 4L D Bl 0 I il Ak 40 ) 570 55 PRO-MIXS Ry
Ml 55 e 30 B [ 2L XL IR D 307 W AR AL AR AL L R T 2 i 9 R
AN BT AL 5 PRO-MIXS Rk % B 7] B ) 41 5 =5
X0 T L ) AR AR R A5 A A B o B R R | R A
R 4 4 RCT i v A7 2 EL o2 A R 8 35 bR A A
V. i e 400 i 550 0 53 A5 490 i 4K A1 500 5 PRO-MIXS Rl

S TR W3 [ B8 41 v XU Ji ) B R L R AR R IR AN R bR . A
IR TR B A URCR 4 40T b iy 32 2207
SUHEIR I AT A 0 3 A 40 57 5 PRO-MIXS gk %
T 700 13 ) i 40 2 XA i 109 2 T IR IRD i 3k IR T M ff ok
TP o 2 A A IR 199 20 R 6 DXL T i 19 385 W B ik e
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